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Description 

[0001] The present invention relates to an ultrasonic 
diagnosis and treatment system having an ultrasonic 
probe for making ultrasonic diagnosis and ultrasonic 
treatment with converged ultrasonic waves in a body 
cavity. 

Related Art Statement: 

[0002] Various ultrasonic diagnosis apparatuses 
have been proposed which are generally arranged to 
display, as a visible ultrasonic tomographic image, in- 
formation collected in plural directions in a living body 
by repeatedly transmitting ultrasonic pulses from an ul- 
trasonic vibrator to organic tissues of the living body, by 
receiving ultrasonic pulse echoes reflected by the or- 
ganic tissue with the same ultrasonic vibrator or a dif- 
ferent ultrasonic vibrator separately provided and by 
gradually shifting the directions in which the ultrasonic 
pulses are transmitted and received. 
[0003] In general, such ultrasonic diagnosis appara- 
tuses are of the type using extracorporeal ultrasonic 
probes, However, intracorporeal ultrasonic probes, 
such as an ultrasonic probe combined with an endo- 
scope, a small-diameter ultrasonic probe and an in-coe- 
lom ultrasonic probe capable of being inserted into body 
cavities, have also been used widely, 
[0004] On the other hand, various ultrasonic treat- 
ment apparatuses for making various treatments with 
converged ultrasonic waves, e.g., calculus crushing ap- 
paratuses and ultrasonic thermatologic apparatuses, 
have also been proposed. Among such treatment appa- 
ratuses using ultrasonic waves, ultrasonic high-temper- 
ature treatment apparatuses are known which treats a 
lesion part in organic tissues such as cancerous cells 
by instantaneously cauterizing the same at a high tem- 
perature by strong converged ultrasonic waves. 
[0005] Ultrasonic high-temperature treatment appa- 
ratuses known as this kind include one which converges 
ultrasonic waves to a target part from an extracorporeal 
applicator having a large-opening ultrasonic vibrator to 
obtain strong converged ultrasonic waves, and one in- 
corporating a comparatively small ultrasonic vibrator 
and having an in-coelom ultrasonic probe inserted in the 
rectum to treat the prostate hypertrophied. 
[0006] An ultrasonic treatment apparatus disclosed in 
the publication of PCT W093/1 6641 is combined with a 
positioning means for positioning a deep treated part (a 
focal point to which treating ultrasonic waves are con- 
verged), e.g., an ultrasonic diagnosis apparatus for ob- 
taining an ultrasonic tomographic image. If, as in such 
a case, a diagnosing ultrasonic vibrator for focal point 
positioning is incorporated in the above-described ex- 
tracorporeal applicator or in-coelom ultrasonic probe for 
ultrasonic treatment, positioning of a treated part can 
easily be performed with an ultrasonic tomographic im- 
age, and a treatment with ultrasonic waves can be reli- 



ably made while making ultrasonic diagnosis. 
[0007] The application of the above-described con- 
ventional ultrasonic high-temperature treatment appa- 
ratus, particularly those having an in-coelom probe in- 

s serted in the rectum to treat the prostate is disadvanta- 
geously restricted and cannot be used by inserting the 
probe in lumina other than the rectum, because the 
probe is large in diameter and hard and because the 
end of the probe from which diagnosing and treating ul- 

10 trasonic waves are radiated cannot be freely curved. 
[0008] Thus, the conventional apparatuses for mak- 
ing ultrasonic diagnosis and ultrasonic treatment can be 
applied only to restricted parts depending upon the con- 
struction of the ultrasonic probe having the ultrasonic 

'5 vibrator for radiating diagnosing and treating ultrasonic 
waves, and they cannot be used to make in-coelom 
high-temperature treatment by inserting the probe into 
an upper or lower digestive tube, the thoracic cavity, the 
abdominal cavity, a cerebral ventricle or the like. The 
20 conventional apparatuses are also unsatisfactory in 
terms of treatment efficiency, because they only utilize 
ultrasonic wave energy by emitting treating ultrasonic 
waves. 

[0009] Further, since the conventional apparatuses 

25 are arranged to insert only a single ultrasonic probe unit 
into body cavities, they are not capable of detecting and 
monitoring various kinds of information on the position 
at which treating ultrasonic waves are converged or in- 
ternal body portions in the vicinity of a treated part (the 

30 body temperature of the treated part, the intensity of ul- 
trasonic waves at the treated part, etc.), so that it is dif- 
ficult for an operator to make a treatment safely and re- 
liably by grasping treatment situations. 
[0010] A system according to the preamble of claim 1 

35 is known from document WO-A-92/1 5 253. 

[0011] An object of the present invention is to provide 
an ultrasonic diagnosis and treatment system capable 
of inserting a thin diagnosing and treating tube into a 
desired part in a body cavity to conduct a treatment and 

40 other kinds of operation with ultrasonic waves to treat 
the diseased part efficiently and reliably. 
[0012] One aspect of that object of the present inven- 
tion is to provide an ultrasonic diagnosis and treatment 
system capable of simultaneously making a treatment 

45 with ultrasonic waves and a treatment by other means 
to improve the effect of treating the diseased part in 
comparison with the case of making a treatment only by 
ultrasonic waves. 

[0013] Another aspect of that object of the present in- 
so vention is to provide an ultrasonic diagnosis and treat- 
ment system capable of peforming operation for assist- 
ing an ultrasonic treatment to improve the effect of treat- 
ing the diseased part as well as to improve the treatment 
reliability. 

ss [0014] A further aspect of that object of the present 
invention is to provide an ultrasonic diagnosis and treat- 
ment system capable of detecting and monitoring vari- 
ous information on a treated parts and other internal 
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body portions at the time of treatment with ultrasonic 
waves to make a treatment reliably while easily grasping 
treatment situations, whereby the treatment reliability 
and the safety for living bodies can be improved. 
[0015] These objects are solved by the features of 5 
claim 1 . 

[0016] In particular, to achieve these objects, accord- 
ing to the present invention defined in claim 1 , there is 
provided an ultrasonic diagnosis and treatment system 
for performing observing and treating operations using 10 
ultrasonic waves, the system having a thin tube capable 
of being inserted into a body cavity, the thin tube having 
at its extreme end an observing ultrasonic vibrator for 
emitting ultrasonic waves for observation and a treating 
ultrasonic vibrator for emitting strong ultrasonic waves 15 
for treatment. The system comprises operation means 
for performing an operation other than the treating op- 
eration using the ultrasonic waves at least on a region 
observed by using the ultrasonic waves, and an opera- 
tion means guide provided on the thin tube to enable the 20 
operation means to reach the region observed by using 
the ultrasonic waves. The system is characterized in 
that the operation means comprises means for punctur- 
ing the region. 

[0017] Particular embodiments of the invention are 25 
set out in the dependent claims 2 to 28. 
[0018] The above and other objects, features and ad- 
vantages of the present invention will become apparent 
from following detailed description of preferred embod- 
iments thereof taken in conjunction with the accompa- 30 
nying drawings. 

Figs. 1 through 7 illustrate a first embodiment of the 
present invention: 

Fig. 1 Is a diagram of the overall construction of an 35 
ultrasonic diagnosis and treatment system; 
Fig. 2 is a perspective view of the construction on 
the extreme end side of an ultrasonic probefor emit- 
ting diagnosis ultrasonic waves and treating ultra- 
sonic waves; 40 
Fig. 3 is a schematic cross-sectional view of the 
construction on the extreme end side of the ultra- 
sonic probe, showing a state when diagnosis and 
treatment are made; 

Fig. 4 is a diagram of the construction of a guide 45 
groove passed through the ultrasonic probe; 
Fig. 5 is a diagram of the construction of a micro- 
wave treatment apparatus having a microwave vi- 
brator probe inserted into a lumen of the guide nee- 
dle; 50 
Fig. 6 is a cross-sectional view of the construction 
of an extreme end portion of the microwave vibrator 
probe of Fig. 5, taken along a longitudinal axis 
thereof; 

Fig. 7 is a diagram of operation in a state where the 55 
microwave vibrator probe is passed through the lu- 
men of the guide groove to puncture a treated part; 
Fig. 8 is a diagram showing the construction of an 



extreme end portion of a laser probe used as oper- 
ation means passed through the lumen of the guide 
groove; 

Figs. 9 through 13 illustrate a second embodiment 
of the present invention; 

Fig. 9 is a diagram of the construction of an in-ab- 
dominal-cavity ultrasonic probe which emits diag- 
nosing and treating ultrasonic waves; 
Fig. 1 0 is a cross-sectional view of the construction 
of an extreme end portion of the ultrasonic probe 
shown in Fig. 9; 

Fig. 11 Is a diagram of operation in a state where 
the ultrasonic probe is inserted into a body cavity; 
Fig. 12 is a diagram of operation in a state where 
operation means is guided to reach a treated part 
by the operation means guide provided at the ex- 
treme end of the ultrasonic probe; 
Fig. 13 is a diagram of the construction of output 
control means having a temperature detecting 
probe provided as a means for monitoring the con- 
dition of a treated part, showing an operation in a 
state where the temperature detecting probe is 
passed through the lumen of the guide needle to 
puncture the treated part; 
Fig. 14 is a diagram of the construction of output 
control means having a sound pressure detecting 
probe provided as a means for monitoring the con- 
dition of a treated part, showing an operation in a 
state where the sond pressure detecting probe is 
passed through the lumen of the guide needle to 
puncture the treated part; 
Fig. 1 5 is a diagram of an operation showing regions 
of a treating operation using converged ultrasonic 
waves and another kind of operation underthe guid- 
ance of ultrasonic diagnosis using the ultrasonic 
probe; 

Fig. 16 is a diagram showing an example of the re- 
lationship between object regions of a treating op- 
eration using converged ultrasonic waves and an- 
other kind of operation; 

Fig. 17 is a diagram showing another example of 
the relationship between object regions of a treating 
operation using converged ultrasonic waves and 
another kind of operation; 
Fig. 18 is a diagram of the construction of an oper- 
ating probe including a guide needle and a syringe, 
provided as operation means inserted into a treated 
part through an ultrasonic probe in accordance with 
a third embodiment of the present invention, show- 
ing an operation in a state where the operating 
probe is puncturing the treated part; 
Fig. 19 is a cross-sectional view of the construction 
of an operating probe including a suction biopsic 
puncturing needle, provided as operation means in- 
serted into a treated part through an ultrasonic 
probe in accordance with a fourth embodiment of 
the present invention; and 
Fig. 20 is a diagram of an example of the construe- 
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tion of an extreme end portion of an ultrasonic probe 
having a y ray detection means for detecting 7 rays 
from a lesion part. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 9] The first embodiment of the present invention 
will be described below with reference to Figs. 1 through 

7. 

[0020] In this embodiment, the construction of an ul- 
trasonic probe having diagnosing andtreating ultrasonic 
vibrators is applied as a thin tube inserted for diagnosis 
and treatment in body cavities to an endoscope having 
an optical observation function. 
[0021] As shown in Fig. 1 , an ultrasonic diagnosis and 
treatment system 1 of this embodiment has an ultrason- 
ic probe 2A having, for example, the construction of an 
electronic endoscope, a light source unit 3 for supplying 
illumination light to the ultrasonic probe 2A, a camera 
control unit (CCU) 4 for performing signal processing for 
image pickup means incorporated in the ultrasonic 
probe 2A, an ultrasonic diagnosis/treatment circuits in- 
corporating an observation signal processing section 5A 
in which an ultrasonic image is formed, a treatment sig- 
nal processing section 5B in which a treatment ultrason- 
ic signal is formed, and a color monitor 6 for displaying 
an endoscopic image and an ultrasonic image by a vid- 
eo signal from the CCU 4 and a video signal from the 
observation signal processing section 5A. 
[0022] The ultrasonic probe 2A has an inserted por- 
tion 7 formed as a thin tube such as to be able to be 
inserted into body cavities, a thicker operating portion 8 
formed at the rear end of the inserted portion 7, gripped 
by an operator to perform inserting and curving opera- 
tions, and an universal cable 9A extending from the op- 
erating portion 8. A light source connector 10 provided 
at an end of the universal cable 9A can be detachably 
connected to the light source unit 3, A signal connector 
1 2a provided at one end of a signal cable 1 1 is connect- 
ed to the light source connector 1 0, and a CCU connec- 
tor 12b connected to the CCU 4 and an ultrasonic con- 
nector 12c connected to the ultrasonic diagnosis/treat- 
ment circuit 5 are connected to other end portions of the 
signal cable 1 1 . The ultrasonic probe 2A, the CCU 4 and 
the ultrasonic diagnosis/treatment circuit 5 are connect- 
ed through the signal cable 11 . 
[0023] The inserted portion 7 is formed of a hard ex- 
treme end section 14, a curving section 15 capable of 
being freely curved, a hard or flexible inserted tube sec- 
tion 16, which are successively formed from the extreme 
end side of the inserted portion 7. A channel 13, which 
is a lumen through which a guide needle or the like de- 
scribed later is passed, is formed in the inserted portion. 
An opening 13a of the channel 13, ultrasonic treatment 
means 17, ultrasonic observation means 18 and optical 
observation means 1 9 are provided in the extreme end 
section 14. 



[0024] The ultrasonic treatment means 1 7 is formed 
of treating ultrasonic vibrators 20a, 20b each formed so 
as to have, for example, a concave surface. These ul- 
trasonic vibrators 20a, 20b form a pair of ultrasonic vi- 

s brators differing in curvature (R) from each other, are 
disposed in the extreme end section 14, and are con- 
nected to a drive signal generation circuit 22 in the ul- 
trasonic diagnosis/treatment circuit 5 through a signal 
line 21 passed through the inserted portion 7 and other 

10 portions. 

[0025] Each of the treating ultrasonic vibrators 20a, 
20b emits ultrasonic waves by receiving a drive signal 
from the drive signal generation circuit 22 in the ultra- 
sonic diagnosis/treatment circuit 5 through the signal 

'5 line 21 . By the effect of the concave surface configura- 
tion of the vibrators, the emitted ultrasonic waves form 
treating ultrasonic beams having a directionality repre- 
sented by emission ranges 23 indicated by the broken 
lines in Fig. 1 to be converged at a convergent point 23a. 

20 At the convergence point 23a, the ultrasonic beams 
have a very large intensity, i.e., a high acoustic energy 
density. Accordingly, a treating operation can be per- 
formed in such a manner that a lesion tissue such as a 
tumor is set close to the convergence point 23a and, in 

2* this state, a drive signal is applied to the treating ultra- 
sonic vibrators 20a, 20b to cauterize the lesion tissue 
by high-density acoustic energy. 
[0026] The ultrasonic observation means 18 is formed 
of, for example, a sector scan type observing ultrasonic 

30 vibrator24 and is connected to a transmitted pulse gen- 
eration circuit 26 and a reception processing circuit 27 
forming the observation signal processing section 5A 
through a signal line 25 passed through the inserted por- 
tion 7 and other portions. 

35 [0027] The observing ultrasonic vibrator 24 emits ul- 
trasonic waves to the object tissue so as to sequentially 
scan a radial ultrasonic observation regions 28 indicated 
by the dot-dash lines in Fig. 1, as transmitted pulses 
from the transmitted pulse generation circuit 26 are ap- 

40 plied to the observing ultrasonic vibrator 24. Ultrasonic 
waves reflected by the object tissue are received by the 
observing ultrasonic vibrator 24 and converted into an 
electrical signal. This ultrasonic echo signal is proc- 
essed by the reception processing circuit 27 to be con- 

45 verted into a video signal corresponding to an ultrasonic 
image. The signal is thereafter supplied to the color 
monitor 6 through a superimposition circuit 29 to be dis- 
played as an ultrasonic tomographic image 30. 
[0028] The optical observation means 19 has illumi- 

50 nation light emission means formed of an obliquely-for- 
ward-viewing optical system capable of emitting illumi- 
nation light through a light guide 31 , an illuminating lens 
and an illuminating window, and image pickup means 
including an objective lens 32 for forming an optical im- 

55 age of the object tissue illuminated with the illumination 
light and a charge coupled device (CCD) 33 disposed 
atthe focal plane of the objective lens 32. The light guide 
31 is passed through the inserted portion 7 and other 
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portions to extend to the light source connector 1 0. The 
light source connector 10 is connected to the light 
source unit 3 to enable illumination light generated by a 
lamp 34 and condensed by a lens to be incident upon 
an end surface of the light guide 31 . 
[0029] The illumination light from the light source unit 
3 is transmitted to the extreme end section 1 4 through 
the light guide 31 , and is led from a fore end surface of 
the light guide to a lens at the illuminating window to be 
emitted obliquely forward. The range of illumination with 
this illumination light emitted obliquely forward coincides 
generally with the observation range 35 of the objective 
lens 32 indicated by the double dot-dash-line in Fig. 1. 
An optical image of the object tissue is imaged on the 
image pickup surface of the CCD 33 by the objective 
lens 32. The CCD 33 is connected to a video signal 
processing section in the CCU 4 by a signal line 36. A 
picked-up image signal from the CCD 33 is converted 
into a video signal by the video signal processing section 
and is thereafter input to the color monitor 6 through the 
superimposition circuit 29 to be displayed as endoscop- 
ic image 37 together with ultrasonic tomographic image 
30. 

[0030] In the curving section 15, a multiplicity of curv- 
ing pieces are connected so as to be rotatable relative 
to each other. A curving wire 39 is passed through the 
inserted portion 7 including the curving section 15. One 
end of the curving wire 39 is connected to the extreme 
end section 1 4 and the other end is connected to a pulley 
38 provided in the operating portion 8. In the curving 
section 15 thus constructed in the same manner as the 
curving section used in the ordinary endoscope, the 
curving pieces are rotated by pulling and loosening the 
curving wire 39 through the operation of rotating a curv- 
ing knob (not shown) connected to the pulley 38, where- 35 
by the curving section 15 can be curved in four direc- 
tions, i.e., upward, downward, leftward and rightward di- 
rections, or in two directions, i.e., upward and downward 
directions or leftward and rightward directions. By this 
curving movement of the curving section 15, the ex- 40 
treme end section 14 can be freely swung in any direc- 
tion to set the ultrasonic treatment means 1 7, the ultra- 
sonic observation means 18, the optical observation 
means 19 and the channel opening 13a in a desired di- 
rection. 45 
[0031] A guide inlet 41 communicating with the chan- 
nel 13 is formed in the vicinity of the base end of the 
inserted portion 7. A guide needle or the like described 
below can be led into the channel 13 through the inlet 
41 , and can be passed through the channel 1 3 to project so 
outward through the channel opening 13a. A raising 
base 42 for raising in a predetermined direction an ex- 
treme end portion of the guide needle orthe like passed 
through the channel 13 is provided in the vicinity of the 
channel opening 13a. 55 
[0032] Image control buttons (or image control switch- 
es) 45, 46 for a change control or the like for changing 
freezing or display of endoscopic images are provided 



on the operating portion 8 at rear end positions. The im- 
age control buttons 45, 46 are connected to the CCU 4 
and a controller 47 provided in the ultrasonic diagnosis/ 
treatment circuit 5 to supply designation signals input by 
s the image control buttons 45, 46 to the CCU 4 and the 
controller 47. 

[0033] A keyboard 48 and a foot switch 49 are con- 
nected to the controller 47. A period of time for treatment 
using the ultrasonic treatment means 17 can be set 
10 through the keyboard 48 and information on a patient's 
chart orthe like can also be input through the keyboard 
48. An instruction to start or stop a treatment with the 
ultrasonic treatment means 1 7 can be input by operating 
the foot switch 49. 
'5 [0034] The controller 47 is connected to the transmit- 
ting circuit 26 and other circuits in the ultrasonic diag- 
nosis/treatment circuit 5 and is adapted to perform var- 
ious kinds of control and to change conditions for ultra- 
sonic wave transmission of ultrasonic images, condi- 
20 tions for signal processing of received signals, ultrason- 
ic treatment output conditions and the like. The control- 
ler 47 is also connected to the CCU 4 to control the CCU 
4 from the keyboard 48. 

[0035] Fig. 2 shows the external appearance and con- 
25 struction of the inserted portion 7 at the extreme end 
side. In the inserted portion 7, the extreme end section 
1 4, the curving section 1 5 and the inserted tube section 
16 are formed from the extreme end side continuously 
one with another. An extreme end of a guide noedlc 51 
30 punctures a treatment target part to guide to the treat- 
ment target part an operating instrument or the like in- 
serted into a lumen of the guide needle 51. In the ex- 
treme end section 14, the guide needle 51 is projected 
out of the channel opening 13a provided in the vicinity 
of the observation window 32a of the optical observation 
means 19. 

[0036] Fig. 3 is a cross-sectional view of the extreme 
end section 14 and other portions in the vicinity of the 
extreme end section 14 in a state where the ultrasonic 
probe 2A is inserted to a position in the vicin ity of a treat- 
ment target part and where the guide needle 51 is in- 
serted and passed to puncture the treatment object por- 
tion. 

[0037] To make diagnosis and treatment by using the 
ultrasonic probe 2A constructed as described above, 
the inserted portion 7 of the ultrasonic probe 2A is in- 
serted into a body cavity, internal regions of the body 
cavity are observed by the optical observation means 
19 including the CCD 33, and an observing surface 52 
of the extreme end section 1 4 along which the ultrasonic 
vibrators 20a, 20b, and 24 are disposed are brought into 
contact with an organic tissue 53 to observe and diag- 
nose a lesion part 54 such as cancer and other regions 
in the vicinity of the lesion part 54 by the ultrasonic ob- 
servation means 18 including the observing ultrasonic 
vibrator 24, as shown in Fig. 3. While the lesion part 54 
and the vicinal regions are being observed, the conver- 
gent point 23a of the treating ultrasonic beams from the 



9 EP 0 668 052 B1 1 0 



treating ultrasonic vibrators 20a, 20b is positioned on 
the lesion part 54 and a treating operation is performed 
by cauterizing the lesion part 54 at a high temperature 
by the ultrasonic treatment means 1 7 including the treat- 
ing ultrasonic vibrators 20a, 20b. 
[0038] in this embodiment, the guide needle 51 is in- 
serted through the guide inlet 41 of the ultrasonic probe 
2A to be guided to the treatment target part, i.e., lesion 
part 54 through the channel 13, and the operating in- 
strument or the like can be guided to the lesion part 54 
through the lumen of the guide needle 51 , thereby ena- 
bling a treatment or operation other than the ultrasonic 
treatment to be made by the operation means including 
the guide needle and the operating instrument. 
[0039] The raising base 42 provided in the ultrasonic 
probe extreme end section 14 has a surface inclined at 
a predetermined angle and is fixed in the vicinity of the 
channel opening 1 3a. Therefore, when the guide needle 
51 is inserted, the raising base 42 serves as a guide for 
operation means, and the guide needle 51 raised by the 
raising base 42 projects at a certain angle previously set 
and in such a direction as to extend toward the conver- 
gent point 23a of the treating ultrasonic beams output 
from the treating ultrasonic vibrators 20a, 20b. Conse- 
quently, as the guide needle 51 is passed through the 
channel 13, it is raised on the raising base 42 to project 
in the ultrasonic observation/treatment direction and to 
be led to the treatment object lesion part 54 located in 
front of the guide needle 51 in the projecting direction 
determined by the raising base 42. 
[0040] As shown in Fig. 4, the guide needle 51 has a 
guide probe 55 which is hollow and flexible and which 
serves as a guide tube, and a connector portion 56 
formed in connection with a base end portion of the 
guide probe 55, The guide probe 55 is formed of a tu- 
bular member having a lumen through which an operat- 
ing instrument or the like can be inserted and led to the 
extreme end. Also, an acute portion is formed at the ex- 
treme end of the guide probe 55 so as to be ableto punc- 
ture an organic tissue. A scale 58 is provided on an outer 
surface portion of the guide probe 55 at the base end 
side as an insertion amount setting means which indi- 
cates the amount of insertion of the guide needle 51 to 
make it possible to confirm and set the amount of inser- 
tion. 

[0041] That is, the raising base 42 that serves as a 
guide for operation means of the ultrasonic probe 2A is 
fixed at the predetermined angle and the guide needle 
51 passed through the channel 1 3 projects at the fixed 
angle, so that when the guide needle 51 is inserted into 
the channel 13 by a predetermined amount while ob- 
serving the scale 58 of the guide needle 51 , the position 
of the extreme end 57 of the guide probe 55 is definitely 
determined according to the position of the scale 58. 
[0042] Fig. 5 shows the overall construction of a mi- 
crowave treatment apparatus having a microwave vi- 
brator probe (MW probe) inserted in the guide needle 
51 and used in combination with the guide needle 51. 



Fig. 6 is a cross-sectional view of a portion of the micro- 
wave vibrator probe shown in Fig. 5 in the vicinity of the 
extreme end. 

[0043] The microwave vibrator probe 60 is construct- 
5 ed in such a manner that an extreme end portion 62 is 
connected to a fore end of a hard inserted portion 61 , 
and a grip portion 63 is connected to a base end of the 
inserted portion 61 . A conical tip 63 is provided at the 
extreme end of the extreme end portion 62 of the micro- 
10 wave vibrator probe 60, and microwaves (MW electro- 
magnetic waves) are emitted from the extreme end por- 
tion 62 in the vicinity of the tip 63. The microwave vibra- 
tor probe 60 is connected to a microwave generator 65 
through a connection cord extending from the rear end 
'5 of the grip portion 63 and is thereby supplied with mi- 
crowaves from the microwave generator 65. 
[0044] In the microwave vibrator probe 60, as shown 
in Fig. 6, a coaxial cable 66 for transmitting microwaves 
is inserted into the extreme end portion 62, in which a 
20 microwave antenna 67 formed of slits is provided inte- 
grally with the coaxial cable 66 in the vicinity of the ex- 
treme end of the same. 

[0045] Each of the extreme end portion 62 and the tip 
63 of the microwave vibrator probe is formed of a ma- 
25 terial having a small dielectric constant to avoid obstruc- 
tion to the radiation of microwaves. The tip 63 is formed 
into a conical shape such as to easily puncture tissues 
in body cavities. 

[0046] To diagnose and treat a tissue in a body cavity 

30 by using the ultrason ic probe 2A of this embodiment, the 
inserted portion 7 of the ultrasonic probe 2A is first in- 
serted into the body cavity, and an optical observation 
image and an ultrasonic observation image of a treat- 
ment target part are obtained by the optical observation 

35 means 19 including the CCD 33 and the ultrasonic ob- 
servation means 18 including the observing ultrasonic 
vibrator 24 to display ultrasonic tomographic image 30 
and endoscopic image 37 on the monitor 6. A lesion part 
54 and other regions in the vicinity of lesion part 54 are 

40 observed through these images. 

[0047] At this time, optical information on an optical 
image of the interior of the body cavity obtained through 
the objective lens 32 is converted into an electric picked- 
up image signal by the CCD 33, and the obtained 

45 picked-up image signal is processed by the CCU 4 to 
form a video signal of the endoscopic image. The endo- 
scopic image 37 is displayed on the monitor 6 to observe 
the interior of the body cavity in the vicinity of the ultra- 
sonic probe extreme end section 14. 

so [0048] Also, ultrasonic waves are transmitted and re- 
ceived by the observing ultrasonic probe vibrator 24 to 
obtain an ultrasonic signal for ultrasonic probe observa- 
tion in the vicinity of the lesion part 54 such as cancer. 
The received ultrasonic signal is processed in the ob- 

55 servation signal processing section 5A to form a video 
signal of the ultrasonic tomographic image. The ultra- 
sonic tomographic image 30 is displayed on the monitor 
6 to observe the treatment target part, i.e., the lesion 
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part 54 such as cancer and other regions in the vicinity 
of the lesion part 54. At this time, the curving section 1 5 
of the ultrasonic probe 2A is curved to swing the extreme 
end section 1 4 by desired angles so that the observing 
surface of the extreme end section 14 is brought into 5 
contact with the organic tissue 53 of the treatment target 
part to observe the same. 

[0049] Thereafter, while the lesion part 54 and other 
regions in the vicinity of the lesion part 54 are being ob- 
served by the ultrasonic observation means 18 as de- 10 
scribed above, the convergent point (focal point) 23a of 
treating ultrasonic beams emitted from the pair of treat- 
ing ultrasonic vibrators 20a, 20b differring in curvature 
from each other is positioned on the lesion part 54, and 
strong treating ultrasonic beams are emitted from the <s 
treating ultrasonic vibrators 20a, 20b to cauterize the le- 
sion tissue at a high temperature by the acoustic energy 
of the ultrasonic waves increased in density at the con- 
vergent point, thus performing an ultrasonic treating op- 
eration. 20 
[0050] Next, the guide needle 51 is inserted into the 
channel 13 of the ultrasonic probe 2A while the above- 
mentioned diagnostic images are being observed on the 
monitor 6. As the guide needle 51 is inserted, its extreme 
end portion projects in a certain direction from the chan- 25 
nel opening 13a, since the raising base 42 provided in 
the ultrasonic probe extreme end section 1 4 to serve as 
a guide for operation means is fixed at a predetermined 
angle. The guide needle 51 is inserted by a predeter- 
mined amount while reading the indication on the scale 30 
58 of the guide probe 55, thereby definitely determining 
the position of the extreme end 57 of the guide needle 
51 , Accordingly, the extreme end 57 of the guide needle 
51 can be positioned at the convergent point 23a of the 
treating ultrasonic beams output from the treating ultra- 35 
sonic vibrators 20a, 20b or a position in the vicinity of 
the convergent point 23a, i.e., at the lesion part 54. In 
this manner, the extreme end 57 of the guide probe 55 
of the guide needle 51 is made to reach the lesion part 
54. 40 
[0051] Subsequently, as shown in Fig. 7, the micro- 
wave vibrator probe 60 as a treating probe is inserted 
into the lumen of the guide needle 51 from the connector 
portion 56 on the operator side, and the probe extreme 
end portion 62 is projected from the extreme end of the 45 
guide needle 51 to puncture the lesion part 54. In the 
arrangement of this embodiment, as described above, 
the treating operation means including the guide needle 
51 and the microwave vibrator probe 60 are inserted into 
the body cavity through the channel 13 of the ultrasonic so 
probe 2A to enable the microwave vibrator probe 60 to 
reach the lesion part 54 through the guide needle 51. 
Microwaves having treating energy are supplied from 
the microwave generator 65 to the microwave vibrator 
probe 60, and MW electromagnetic waves are output 55 
from the probe extreme end portion 62 to heat, cauterize 
and solidify the lesion part 54, thus performing a treating 
operation using microwaves. 



[0052] When a treatment with ultrasonic waves is 
made by the ultrasonic treatment means, the denatu ra- 
tion of protein of a tissue, for example, caused by caus- 
terization is observed through the ultrasonic diagnostic 
image obtained by the ultrasonic observation means, 
and the treated part is irradiated with strong treating ul- 
trasonic waves while observing the protein denatura- 
tion, until the protein denaturation progresses to such 
an extent that cancerous cells die. At this time, the irra- 
diation of treating ultrasonic waves is performed while 
confirming the state of the treating operation on the ul- 
trasonic diagnostic image, and the irradiation is stopped 
when the target part is completely treated. In this em- 
bodiment, a treating operation using microwaves can be 
performed simultaneously with this ultrasonic treatment, 
thus making it possible to efficiently treat the lesion part. 
[0053] In this embodiment, as described above, the 
ultrasonic probe 2A having the observing ultrasonic vi- 
brator and the treating ultrasonic vibrators can be insert- 
ed into a desired part in a body cavity such as an upper 
digestive tube, a lower digestive tube, the thoracic cav- 
ity, the abdominal cavity, or a cerebral ventricle, and a 
treatment with ultrasonic waves can be made while a 
lesion part such as cancer is diagnosed in an ultrasonic 
diagnosis manner. Moreover, raising base 42 used as a 
guide for operation means is provided in ultrasonic 
probe 2A to enable the operation means including guide 
needle51 and microwave vibrator probe 60 to be guided 
to a predetermined position and to reach a lesion part. 
It is therefore possible to make a treatment other than 
the ultrasonic treatment in association with the ultrason- 
ic treatment. 

[0054] The effect of treating the diseased part can be 
improved because treatment can be made by using both 
ultrasonic energy and microwave energy as described 
above. Also, the position of lesion parts can easily be 
confirmed because the position of the extreme end of 
the guide needle inserted into a body cavity can be def- 
initely determined by virtue of the guide for operation 
means. 

[0055] The embodiment has been described as an ex- 
ample of an arrangement in which the guide needle and 
the microwave vibrator probe are used as operation 
means made to reach a lesion part through the ultrason- 
ic probe, and the microwave vibrator probe is inserted 
into the guide needle 51 to treat the lesion part. Howev- 
er, the present invention is not limited to this, and a laser 
probe 69 having a pointed contact tip 68 at its extreme 
end as shown in Fig. 8 may be applied as a treating 
probe in a similar manner. If such a laser probe 69 is 
used, treating laser light is supplied as treating energy 
to the laser probe 69 by a laser unit (not shown) con- 
nected to the probe and is output to a lesion part by the 
laser probe 69 to make a laser cauterization treatment. 
[0056] Asuctionprobeformed of a very thin probe and 
adapted to draw tumors with an ultrasonic sucking de- 
vice or the like can also be applied in a similar manner. 
[0057] As a treating probe, a heating probe may also 
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be applied which is formed of a heat probe having at its 
extreme end a heating means such as a thermistor for 
heating and cauterizing a lesion part such as a tumor. 
[0058] A cryotube may also be applied which has a 
flexible adiabatic pipe passage and which supplies a 
cooling medium such as nitrogen to the pipe passage 
to freeze-treat a lesion part around its puncturing ex- 
treme end portion. 

[0059] Further, the arrangement may be such that the 
vibrator probe 60 shown in Figs. 5 to 7 is constructed as 
a high frequency (HF) probe (high frequency current 
probe), and an operation of causing a high frequency 
current through a lesion part in the vicinity of the probe 
tip by power supplied from an HF power source to so- 
lidify and evaporate the lesion part. In such a case, the 
HF probe may be of a bipolar type or a monopolar type 
used in combination with an extracorporeal mated elec- 
trode. 

[0060] The arrangement may alternatively be such 
that the vibrator probe 60 is constructed as a radio fre- 
quency (RF) probe (radio frequency electromagnetic 
wave probe) and is used in combination with an extra- 
corporeal mated electrode to constitute a heating 
means, and this means is combined with the ultrasonic 
treatment to heat, cauterize and solidify a lesion part by 
RF electromagnetic waves. 

[0061] According to this embodiment, as described 
above, a treating probe provided as an operation means 
is inserted into a desired region in a body cavity along 
with an ultrasonic probe for diagnosis and treatment to 
make both a treatment with ultrasonic waves and a dif- 
ferent operation by an operation means, thus making it 
possible to treat the diseased part more efficiently and 
effectively. 

[0062] Figs. 9 through 1 3 illustrate the second embod- 
iment of the present invention. 
[0063] In this embodiment, the construction of an ul- 
trasonic probe having diagnosing and treating ultrasonic 
vibrators is applied as a thin tube inserted for diagnosis 
and treatment in body cavities to an ultrasonic probe for 
use in the abdominal cavity, which is inserted in the ab- 
dominal cavity through a guide tube such as a trocar. 
[0064] As illustrated in Fig. 9, an ultrasonic probe 71 
used in an ultrasonic diagnosis/treatment system in ac- 
cordance with this embodiment has an inserted portion 
72 in the form of a thin tube, a thick first grip portion 73 
which is formed continuously with the rear end of the 
inserted portion 72 and which is gripped by an operator, 
an operating portion 74 formed on the rear end side of 
the first grip portion 73 and which is used for inserting 
and curving operations, a second grip portion 75 formed 
on the rear end side of the operating portion 74, and a 
connection cable 76 extending from thesecond grip por- 
tion 75 and connected to an ultrasonic diagnosis/treat- 
ment circuit and other components (not shown). 
[0065] The ultrasonic diagnosis/treatment circuit and 
other components are arranged in the same manner as 
in the first embodiment and will not be specially de- 



scribed. 

[0066] The inserted portion 72 of the ultrasonic probe 
is formed by successively connecting, from the extreme 
end side, a hard extreme end section 77, a curving sec- 
5 tion 78 capable of being freely curved, and an inserted 
tube 79 formed of a hard tubular member. 
[0067] In the extreme end section 77, an ultrasonic 
vibrator is incorporated, as described below, and a bal- 
loon 80 is provided which can be attached so as to cover 
10 a peripheral surface of the extreme end section 77. In 
the balloon 80 is enclosed an ultrasonic wave transmit- 
ting medium for providing an acoustic coupling function 
for acoustic impedance matching between the ultrason- 
ic probeand organic tissues. An introducing tubular pas- 
's sage (not shown) which communicates with the interior 
of the balloon 80 is formed in the ultrasonic probe 71 , 
and an injection port 81 which communicates with a 
base end portion of the introducing tubular passage is 
provided in the second grip portion 75. The ultrasonic 
20 wave transmitting medium is injected through the injec- 
tion port 81 to be supplied into the balloon 80 through 
the introducing tubular passage. 
[0068] On the extreme end of the ultrasonic probe ex- 
treme end section 77, an operation means guide 82 is 
25 provided which has a fitting groove or an insertion hole 
into which a guide needle or the like can be inserted, 
and which is adapted to guide operating instruments or 
the like including a guide needle. In the operation means 
guide 82, as shown in Fig. 1 0, a guide groove 83 having 
30 a predetermined angle with respect to the direction 
along a longitudinal axis of the ultrasonic probe is 
formed as a fitting groove into which a guide groove or 
a treating probe used as a puncturing probe is fitted and 
inserted. The guide groove 83 enables an operating in- 
35 strument or the like to be guided into an ultrasonic ob- 
servation region 28 in the direction atthe predetermined 
angle. 

[0069] In the ultrasonic probe extreme end section 77, 
a linear array type ultrasonic vibrator 84 for ultrasonic 
40 observation is provided, and an acoustic matching layer 

85 is provided on the ultrasonic vibration emission side 
of the linear array type ultrasonic vibrator 84 to enable 
ultrasonic waves for observation to be emitted into the 
ultrasonic observation region 28. A treating ultrasonic 

45 vibrator (not shown) is also provided in the ultrasonic 
probe extreme end section 77 to emit treating ultrasonic 
waves, as in the first embodiment. 
[0070] As shown in Fig. 9, a curving operation knob 

86 for operating the curving section 78 for curving move- 
so ment is provided on the operating portion 74, and is con- 
nected to a curving mechanism (not shown) which is 
substantially the same as that in the first embodiment. 
[0071] To make diagnosis and treatment by using the 
abdominal cavity ultrasonic probe 71 of this embodi- 
es ment, the first grip portion 73 or the second grip portion 

75 is first gripped to insert through a trocar 87 or the like 
the extreme end section 77 of the inserted portion 72 
into a target part in the abdominal cavity inflated by 
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pneumoperitoneum, as illustrated in Fig. 11 . Thereafter, 
the curving section 78 is curved by operating the curving 
operation knob 86 of the operating portion 74. The ul- 
trasonic wave emitting surface of the linear array type 
ultrasonic vibrator 84 incorporated in the extreme end 
section 77 is thereby set in contact with the surface of 
the treatment target organ. In this state, ultrasonic 
waves for observation are transmitted and received to 
obtain an ultrasonic observation image of the treatment 
target part, and an ultrasonic tomographic image is dis- 
played on the monitor screen to observe and diagnose 
the lesion part and other regions in the vicinity of the 
lesion part. 

[0072] When an organ in the abdominal cavity is di- 
agnosed and treated in this manner, an optical viewing 
tube or the like (not shown) is inserted into the abdom- 
inal cavity separately of the ultrasonic probe to make 
optical observation. 

[0073] Fig. 12 shows a state in the vicinity of the ul- 
trasonic probe extreme end at the time of ultrasonic di- 
agnosis and treatment. As described above, the ex- 
treme end section 77 of the ultrasonic probe is brought 
into contact with the treatment object organ and ultra- 
sonic waves are transmitted to the ultrasonic observa- 
tion region 28 to obtain an ultrasonic tomographic im- 
age. Also, the lesion part 54 can be treated with ultra- 
sonic waves by emitting treating ultrasonic waves from 
the treating ultrasonic vibrator, while ultrasonic diagno- 
sis is being made, as in the first embodiment, although 
such treatment is not illustrated. 
[0074] While ultrasonic diagnosis and optical obser- 
vation are being made, a guide needle 51 is inserted 
into the guide groove 83 of the operation means guide 
82, and the operation means guide 82 enables the guide 
needle 51 to reach the lesion part 54. Thereafter, a tem- 
perature detecting probe 90 shown in Fig. 13, having a 
temperature sensor 89 such as a thermocouple, is in- 
serted into the lumen of the guide needle 51 to stick the 
probe end into the lesion part 54. 
[0075] In this embodiment, a temperature detecting 
probe which is intracorporeal information detection 
means is used as an operation means to monitor the 
temperature of a treated part, thereby making it possible 
to grasp the state of treatment process and to control a 
treating energy output such as ultrasonic waves, micro- 
waves or laser. The configuration of a means for moni- 
toring and controlling such a treating energy output will 
be described with reference to Fig. 13. 
[0076] The temperature detecting probe 90 has at its 
extreme end a temperature sensor 89 such as a ther- 
mocouple for detecting temperature. The temperature 
detecting probe 90 can be passed through the lumen of 
the guide needle 51 and can be led through the guide 
needle 51 to the lesion part 54, i.e., the treated part, to 
puncture the lesion part 54 to detect the temperature of 
the treated part. The temperature monitor 91 is connect- 
ed to the temperature detecting probe 90, and a signal 
representing the temperature value of the treated part 



detected through the probe extreme end section is out- 
put from the temperature monitor 91 , 
[0077] To the temperature monitor 91 , an output con- 
trol unit 92 and an energy output unit 93 for outputting 

s treating energy are successively connected. An output 
control signal according to the detected temperature 
value obtained as an output from the temperature mon- 
itor 91 is fed back from the output control unit 92 to the 
energy output unit 93 to control the treating energy out- 

10 put from the energy output unit 93 to an output device 
such as an ultrasonic vibrator, a microwave vibrator 
probe or a laser probe. 

[0078] During treatment with ultrasonic waves or mi- 
crowaves, the temperature of the treated part varies de- 
'5 pending upon the amount of ultrasonic waves or the like 
output as treating energy. In such a situation, it is pos- 
sible to grasp the treated condition by detecting the tem- 
perature of the treated part. 

[0079] The temperature sensor 89 of the temperature 

20 detecting probe 90 punctures the lesion part 54 to detect 
the temperature during treatment, and the detected tem- 
perature value is sent to the output control unit 92 
through the temperature monitor 91 . Thus, the temper- 
ature during treatment by emitting ultrasonic waves, mi- 

25 crowaves, laser light or the like from an output device is 
monitored and the output control unit 92 outputs the out- 
put control signal to control the energy output unit 93. 
For example, the control is such that the output from the 
energy output unit 93, i.e., treating energy such as ul- 

30 trasonic waves, microwaves or laser light, is reduced if 
the temperature of the treated part is higher than a pre- 
determined value, or the output from the energy output 
unit 93 is increased if the temperature of the treated part 
is lower than the predetermined value. 

35 [0080] The means for monitoring the state of treated 
parts is not limited to the above-described temperature 
detecting probe 90. Alternatively, a sound pressure de- 
tecting probe 95 such as that shown in Fig. 14 may be 
used. The construction and function of an output moni- 

40 toring control means for controlling a treating ultrasonic 
wave output by monitoring the sound pressure from a 
treated part will be described with reference to Fig. 14. 
[0081] A sound pressure sensor 96 for detecting 
sound pressure is provided at the extreme end of the 

45 sound pressure detecting probe 95. The sound pressure 
detecting probe 95 can be passed through the lumen of 
the guide needle 51 and can be led through the guide 
needle 51 to the lesion part 54, i.e., the treated part to 
puncture the lesion part 54 to detect the sound pressure 

50 at the treated part. A sound pressure monitor 97 is con- 
nected to the sound pressure detecting probe 95, and 
a signal representing the sound pressure value of the 
treated part detected through the probe extreme end 
section is output from the sound pressure monitor 97. 

55 To the sound pressure monitor 97, an output control unit 
98 and an ultrasonic wave output unit 99 are succes- 
sively connected. An output control signal according to 
the detected sound pressure value obtained as an out- 
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put from the sound pressure monitor 97 is fed back from 
the output control unit 98 to the ultrasonic wave output 
unit 99 to control the treating ultrasonic wave output 
from the ultrasonic wave output unit 99 to the ultrasonic 
vibrator. 

[0082] During treatment with ultrasonic waves, sound 
pressure is detected by puncturing the lesion part 54 
with the sound pressure sensor 96 of the sound pres- 
sure detecting probe 95, and the detected sound pres- 
sure value is sent to the output control unit 98 through 
the sound pressure monitor 97. In this manner, the ul- 
trasonic wave irradiation output value is monitored by 
detecting sound pressure during treatment, and the out- 
put control unit 98 outputs the output control signal to 
control the ultrasonic wave output unit 99. Thus, the 
state of the treatment process using ultrasonic waves is 
grasped and the ultrasonic wave irradiation output is 
controlled. 

[0083] As described above, the temperature detect- 
ing probe or the sound pressure detecting probe is led 
to a treated part to make it possible to monitor the con- 
dition of the treated part in a real time manner by detect- 
ing the temperature or sound pressure of the lesion part 
during treatment and to perform an output control of the 
operation means according to the condition of the treat- 
ed part. Consequently, it is possible to improve the reli- 
ability of treating operations and the safety for the living 
body. 

[0084] The relationship between the object regions of 
an ultrasonic treating operation and other operation will 
now be described. 

[0085] Fig. 1 5 shows a region treated by a treatment 
with converged ultrasonic waves from the ultrasonic 
probe under the guidance of ultrasonic diagnosis, and 
regions treated by other operations. 
[0086] The extreme end section 77 of the ultrasonic 
probe is placed on a somatic surface of a treated part, 
and ultrasonic waves are emitted from the treating ul- 
trasonic vibrator. The part at the convergent point 23a 
is treated by being cauterized by converged ultrasonic 
waves radiated from the extreme end section 77. On the 
other hand, the guide needle 51 or one of probes for 
various kinds of operations is led to and punctures the 
part at the convergent point 23a through the operation 
means guide 82 that serves as a puncturing guide. 
[0087] The region treated by the probes for various 
kinds of operations is not limited to the region treated 
with converged ultrasonic waves (indicated at 23a in 
Fig. 1 5) but it covers a larger region therearound, as in- 
dicated at 88 in Fig. 15. Accordingly, treatments of other 
operations are used along with a treatment with ultra- 
sonic waves in a limited region in order that treatments 
can be made throughout a larger region. 
[0088] As described above, the regions treated by 
other operations are not limited to the region coinciding 
with the region treated with converged ultrasonic waves, 
and, as shown in Fig. 16, other operations may have, 
as a treatment object, a larger vicinal region 88a includ- 



ing the region 23a treated with converged ultrasonic 
waves in organic tissue 53. The guide needle 51 or the 
like may puncture such a region to lead each of the 
probes for various kinds of operations thereinto to make 
5 an auxiliary treatment by the treatment other than the 
ultrasonic treatment as well as to assist the ultrasonic 
treatment by sound pressure detection or temperature 
detection. For example, such a method may be applied 
to a treatment in which a part of a lesion tissue is treated 
10 by being strongly cauterized by converged ultrasonic 
waves while parts of doubtful tissues therearound is 
treated by being weakly cauterized. 
[0089] It is also possible that, as shown in Fig. 1 7, an 
internal portion of organic tissue 53 is treated with con- 
's verged ultrasonic waves 23 while a tissue surface in an- 
other portion shallower than the region 23a treated by 
the converged ultrasonic waves 23 or a portion in the 
vicinity thereof is set as a treated region 88b which is 
the object of a different operation. In this case, the guide 
20 needle 51 or each of the probes for various kinds of op- 
erations may puncture the object region or each of the 
probes for various kinds of operations may be brought 
into contact with the tissue surface to enable the region 
shallower than the region treated with ultrasonic waves 
25 to be treated by the different treatment, For example, 
such a method may be applied to a treatment in which 
a deep part is treated by being cauterized by converged 
ultrasonic waves while a shallow part, a tissue surface 
or the like is treated by being cauterized by laser light. 
30 [0090] Fig. 18 illustrates another example of opera- 
tion means inserted into a treated part through an ultra- 
sonic probe in accordance with the third embodiment of 
the present invention. 

[0091] In this embodiment, a medicament injection 
35 means is used as an operation means which is used in 
combination with an ultrasonic probe for making ultra- 
sonic diagnosis and treatment and which is inserted into 
a body cavity through the ultrasonic probe to reach a 
treated part to perform an operation. Fig, 18 is an illus- 
40 tration for an operation showing the construction of a 
probe for a treating operation provided as an operation 
means and including a guide needle and a syringe, and 
showing a state where the probe is puncturing a treated 
part. 

45 [0092] A guide needle 51 which is inserted into a body 
cavity through the ultrasonic probe having a guide for 
operation means, as in thefirst embodiment, is arranged 
so that a syringe 101 can be attached to a connector 
portion 56 on the operator side. The guide needle 51 is 

so used as a needle for injecting a medicament. The sy- 
ringe 101 contains a medicament liquid 102. The med- 
icament liquid 102 can be injected into a lesion part 54 
through the guide needle 51 by the syringe 101. 
[0093] For example, a medicament such as a carci- 

55 nostatic substance, an ultrasonic enhancer (e.g., emul- 
sion orthe like) or an ultrasonic enhancer combined with 
a tumor collecting material (e.g., fluorodeoxyglucose) is 
used as medicament liquid 102. 
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[0094] In this embodiment, the guide needle 51 is led 
through the ultrasonic probe to reach and puncture the 
lesion part 54 while optical observation and ultrasonic 
observation of the target part in the body cavity are 
made, as in the first embodiment. Puncturing is con- 
firmed through the observation image on the monitor, 
and medicament liquid 1 02, i.e., a medicament such as 
a carcinostatic substance, an ultrasonic enhancer or an 
ultrasonic enhancer combined with a tumor collecting 
material, is injected into the lesion part 54 from the sy- 
ringe 1 01 connected to the guide needle 51 . Thereafter, 
strong ultrasonic waves are converged atthe lesion part 
54 by the treating ultrasonic vibrator in the ultrasonic 
probe, thus performing a treating operation with ultra- 
sonic waves. 

[0095] In this embodiment, as described above, a 
medicament such as a carcinostatic substance, an ul- 
trasonic enhancer and the like can be injected into the 
treated part in the diseased part, and it is possible to 
dose the lesion part with a carcinostatic substance or 
the like as well as to strengthen treating ultrasonic 
waves at the treated part. Consequently, the treatment 
of this embodiment has an improved effect of treating 
the diseased part in comparison with the treatment only 
with ultrasonic waves from the ultrasonic vibrator. 
[0096] It is also possible to make a biopsy under the 
guidance of ultrasonic diagnosis with an ultrasonic 
probe by setting a suction biopsic needle in place of the 
guide needle, An example of an arrangement in which 
a tissue picking means including biopsic forceps such 
as a suction biopsic needle is used as an operation 
means will be described as the fourth embodiment of 
the present invention. 

[0097] Fig. 19 is a cross-sectional view of the con- 
struction of an operating probe including a puncturing 
needle for suction biopsy as an operation means insert- 
ed into a treated part through an ultrasonic probe in ac- 
cordance with the fourth embodiment of the present in- 
vention. 

[0098] The suction biopsic needle is constructed by 
accommodating a hard hollow puncturing needle 122 in 
a soft outer tube 121. A grip A 123 is connected and 
fixed to a rear end portion of the soft outer tube 121. A 
soft tube 124 is connected to a rear end portion of the 
puncturing needle 1 22. A suction port (opening) 1 25 and 
a grip B 126 are connected to a rear end portion of the 
tube 124. A continuous communication path extends 
through the suction port and a lumen of the tube 124 to 
the extreme end of the puncturing needle 122. The suc- 
tion port 125 has a size and a structure such as to be 
able to be connected to an extreme end of a syringe (not 
shown). In a state before use, the grip A 123 and the 
suction port 1 25 are spaced apart from each other by a 
distance of about 50 mm. 

[0099] A puncturing biopsy is conducted under ultra- 
sonic guidance with the suction biopsic needle thus-ar- 
ranged and in accordance with a procedure described 
below. 
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[0100] First, an examined part is depicted as an ultra- 
sonic image, and the suction biopsic needle is inserted 
through the insertion opening of the ultrasonic probe. 
The suction biopsic needle is passed through the chan- 

s nel inside the ultrasonic probe and projects out of the 
channel opening provided in the extreme end section of 
the probe. As the suction biopsic needle is inserted into 
the channel, the extreme end of the suction biopsic nee- 
dle is brought into contact with the lesion part surface 

10 by the guide for operation means, as in the above-de- 
scribed embodiments. 

[0101] In this state, the grip B 1 26 is pushed in by grip- 
ping the grip A 1 23 to cause the puncturing needle 1 22 
to project out of the extreme end of the outer tube 121 
'5 to puncture the lesion part. The state of the puncturing 
needle 122 reaching the target part is confirmed through 
the ultrasonic image. 

[0102] Next, the syringe (not shown) is connected to 
the suction port 125 and the plunger in the syringe is 

20 drawn outward to suck the interior of the puncturing nee- 
dle 122. At this time, materials in the lesion tissue are 
collected in the syringe through the puncturing needle 
122, the tube 124 and the suction port 125. 
[0103] Thus, in this embodiment, a biopsy of the le- 

25 sion part can be made by using the suction biopsic nee- 
dle while a treatment with ultrasonic waves is being con- 
ducted, thereby enabling the states of the tissue before 
and after treatment to be examined, 
[0104] Fig. 20 illustrates an example of an arrange- 

30 ment using an ultrasonic probe to which the construction 
of an endoscope is applied and which is provided with 
ay-ray detection means for detecting y rays from a lesion 
part. 

[0105] The ultrasonic probe of this embodiment is ar- 
35 ranged by being adapted to the construction of the in- 
serted portion of the endoscope, as in the case of the 
first embodiment. An ultrasonic vibrator is provided in 
an extreme end section of the probe. As illustrated in 
Fig. 20, a forward obliquely viewing type optical obser- 
ve vation means (not shown) is provided inside an obser- 
vation window 32a in an extreme end section 111 of the 
ultrasonic probe 110, a channel opening 13afor project- 
ing an operating instrument or the like is provided in the 
vicinity of the observation window 32a, and a convex 
45 type observing ultrasonic vibrator 1 1 2 is provided on the 
extreme end side of the observation window 32a and 
the channel opening 1 3a. Also, a treating ultrasonic vi- 
brator 113 is provided in the probe extreme end section 
111 on the extreme end side of the observing ultrasonic 
so vibrator 112. 

[0106] Further, in the probe extreme end section 111, 
a scintillator 114 which emits light by detecting 7 rays in 
a certain direction and a prism 1 1 5 disposed in abutment 
against the scintillator 1 1 4 are provided on the reverse 
55 side of the treating ultrasonic vibrator 11 3. Optical fibers 
1 1 6 for guiding light from the scintillator 1 1 4 to the probe 
operator side are provided in the inserted portion. The 
optical fibers 116 extend to an operating portion (not 
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shown) on the operator side, and a photoelectric con- 
verter unit (not shown) is disposed so as to face a base 
end portion of the bundle of optical fibers 1 1 6 to convert 
light from the scintillator 114 into an electrical signal. 
[0107] To make diagnosis and treatment by using the 
ultrasonic probe 1 1 0 of this embodiment, a patient is first 
injected slowly with a medicament in which a material 
radiating y rays, such as gallium (Ga) or fluorine (F), is 
combined with a tumor collecting material such as fluor- 
odeoxyglucose. This medicament is accumulated in a 
tumor part (lesion part 54) such as cancer in organic tis- 
sue 53 to release y rays. Next, the ultrasonic probe 110 
is inserted into the body cavity, and the lesion part 54 
and other regions in the vicinity of the lesion part 54 are 
observed optically and through ultrasonic waves by us- 
ing the optical observation means and observing ultra- 
sonic vibrator 112. 

[0108] At this time, since y-rays are radiated from the 
lesion part 54, the scintillator 114 detects y rays and 
emits light when the extreme end section 1 1 1 of the ul- 
trasonic probe 110 is brought closer to the lesion part 
54. The light from the scintillator 114 Is received by the 
photoelectric conversion unit (not shown) through the 
optical fibers 1 1 6 to be converted into an electrical signal 
indicating that the probe extreme end section 11 has 
been brought close to the lesion part 54. By this output 
signal from the photoelectric conversion unit, the oper- 
ator is Informed of the state of the probe extreme end 
section 111 being brought close to the lesion part 54. 
[0109] Since the scintillator 114 has a directionality in 
detecting y rays, the extreme end section 1 11 of the ul- 
trasonic probe 110 is made to face in the direction to- 
ward the lesion part 54 on the basis of information on 
the intensity of y rays detected by the scintillator 114. 
The direction in which treating ultrasonic waves are 
emitted from the treating ultrasonic vibrator 1 1 3 is there- 
by set so as to coincide with the lesion part 54. Then the 
lesion part 54 is irradiated with strong ultrasonic waves 
from the treating ultrasonic vibrator 1 1 3, thus performing 
a treating operation with ultrasonic waves. 
[0110] As described above, a means for detecting y 
rays from a lesion part such as cancer is provided to 
enable the extreme end section of the ultrasonic probe 
having an ultrasonic vibrator to face accurately in the 
direction toward to a lesion part such as cancer, thereby 
improving the directionality to the treatment object part. 
It is therefore possible to improve the treatment efficien- 
cy. 

[0111] It is apparent that, in the present invention, var- 
ious modifications of the above-described embodiments 
may be made without departing from the scope of the 
invention defined in the appended claims. 



Claims 

1. An ultrasonic diagnosis and treatment system for 
performing observing and treating operations using 



ultrasonic waves, said system having a tube (2A) 
capable of being inserted into a body cavity, said 
tube (2A) having at its extreme end an observing 
ultrasonic vibrator (24) for emitting ultrasonic waves 
s for observation and a treating ultrasonic vibrator 
(20a, 20b) for emitting stronger ultrasonic waves for 
treatment; 

operation means (60, 69) for performing an 
operation otherthanthetreating operation usingthe 
10 ultrasonic waves at least on a region (28) observed 
by using the ultrasonic waves: and 

an operation means guide (51) provided on 
said tube (2A) to enable said operation means 
(60,69) to reach the region (28) observed by using 
'5 the ultrasonic waves; 
characterized in 

that said operation means guide (51) com- 
prises means for puncturing the region (28). 

20 2. The ultrasonic diagnosis and treatment system ac- 
cording to claim 1 , characterized in that 

said tube (2A) also having optical observation 
means (1 9,33) for obtaining an optical image of 

25 an observed part, 

said operation means (60,69) for performing an 
operation otherthanthetreating operation uses 
the ultrasonic waves on at least one of the re- 
gion observed by using the ultrasonic waves 

30 and optically observed part, and 

- said operation means guide (51) additionally 
reaches the optically observed past. 

3. An ultrasonic diagnosis and treatment system ac- 
35 cording to claim 1 , 

wherein said operation means (60,69) comprises 
assisting operation means for performing an oper- 
ation other than the treating operation using the ul- 
trasonic waves to assist the treating operation using 
40 the ultrasonic waves at least in a treatment target 
part including the region (28) observed by using the 
ultrasonic waves. 

4. An ultrasonic diagnosis and treatment system ac- 
45 cording to claim 1 , 

wherein said operation means (60,69) comprises 
treating operation means for performing a treating 
operation otherthanthetreating operation using the 
ultrasonic waves in association with the treating op- 
so eration using the ultrasonic waves at least in a treat- 
ment target part including the region (28) observed 
by using the ultrasonic waves. 

5. An ultrasonic diagnosis and treatment system ac- 
55 cording to claim 4, 

wherein said operation means guide comprises a 
guide needle (51) having a hollow guide tube, and 
a treating (60,69) probe passed through said guide 
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needle and projected from an extreme end of said 
guide needle to perform treating operation. 

6. An ultrasonic diagnosis and treatment system ac- 
cording to any of claims 4 or 5, 

wherein said treating operation means comprises a 
microwave vibrator probe (60) for emitting laser 
light to said treatment target part to perform treating 
operation. 

7. An ultrasonic diagnosis and treatment system ac- 
cording to any of claims 4 or 5, 

wherein said treating operation means comprises a 
laser probe (69) for emitting laser light to said treat- 
ment target part to perform treating operation. 

8. An ultrasonic diagnosis and treatment system ac- 
cording to any of claims 4 or 5, 

wherein said treating operation means comprises 
cooling means for cooling said treatment target part 
to perform a freezing treating operation. 

9. An ultrasonic diagnosis and treatment system ac- 
cording to any of claims 4 or 5, 

wherein said treating operation means comprises 
heating means for heating said treatment target part 
to perform a treating operation. 

10. An ultrasonic diagnosis and treatment system ac- 
cording to claim 9, 

wherein said heating means comprises a high fre- 
quency current probe for making a treatment of cau- 
terizing and solidifying an organic tissue by high fre- 
quency current. 

11. An ultrasonic diagnosis and treatment system ac- 
cording to claim 9, 

wherein said heating means comprises a micro- 
wave probe (60) for making a treatment of heating, 
cauterizing and solidifying an organic tissue by mi- 
crowave electromagnetic waves. 

12. An ultrasonic diagnosis and treatment system ac- 
cording to claim 9, 

wherein said heating means comprises a radio fre- 
quency electromagnetic wave probe for making a 
treatment of heating, cauterizing and solidifying or- 
ganic tissue by radio frequency electromagnetic 
waves. 

13. An ultrasonic diagnosis and treatment system ac- 
cording to claim 9, 

wherein said heating means comprises a heating 
probe having heating means for making a treatment 
of heating and cauterizing organic tissue. 

14. An ultrasonic diagnosis and treatment system ac- 
cording to claim 3, 



24 

wherein said assisting operation means comprises 
intracorporeal information detection means for de- 
tecting or monitoring information on an internal 
body region in the vicinity of said treatment target 
5 part. 

15. An ultrasonic diagnosis and treatment system ac- 
cording to claim 14, 

wherein said intracorporeal information detection 
10 means comprises a temperature detecting probe 
(89) for detecting the temperature of said treatment 
target part. 

16. An ultrasonic diagnosis and treatment system ac- 
15 cording to claim 14, 

wherein said intracorporeal information detection 
means comprises a sound pressure detecting 
probe (95) for detecting the sound pressure at said 
treatment target part. 

20 

17. An ultrasonic diagnosis and treatment system ac- 
cording to claim 3, 

wherein said assisting operation means comprises 
tissue picking means (1 22,25) for picking an organ- 
25 ic tissue in the vicinity of said treatment target part. 

18. An ultrasonic diagnosis and treatment system ac- 
cording to claim 3, 

wherein said assisting operation means comprises 
so a medicament injecting means (101) including a 
medicament injector needle for injecting a medica- 
ment into the body. 

19. An ultrasonic diagnosis and treatment system ac- 
35 cording to any of claims 1 to 1 8, 

wherein said tube (2A) has a main portion formed 
of a flexible tubular member. 

20. An ultrasonic diagnosis and treatment system ac- 
40 cording to any of claims 1 to 1 8, 

wherein said tube (2A) has a main portion formed 
of a hard tubular member. 

21. An ultrasonic diagnosis and treatment system ac- 
45 cording to any of claims 1 to 20, 

wherein said tube (2A) has a curving portion capa- 
ble of being curved. 

22. An ultrasonic diagnosis and treatment system ac- 
50 cording to any of the preceding claims, 

wherein said operation means guide includes a 
channel (13) formed in said tube (2A) as an inser- 
tion passage through which operation means is 
passed, whereby an extreme end portion of said op- 
5 5 eration means is set at a predetermined angle such 
as to extend to the region observed by using the 
ultrasonic waves. 
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23. An ultrasonic diagnosis and treatment system ac- 
cording to claim 22, 

wherein said operation means guide sets the ex- 
treme end portion of said operation means at a pre- 
determined angle such thatthe extreme end portion 
of said operation means extends to a convergent 
point (23a) at which the treating ultrasonic waves 
emitted from said treating ultrasonic vibrator are 
converged or to a point in the vicinity of said con- 
vergent point. 

24. An ultrasonic diagnosis and treatment system ac- 
cording to claim 22, 

wherein a raising base (42) for raising the extreme 
end portion of said operation means so that said ex- 
treme end portion of said operation means faces in 
the direction at the predetermined angle is formed 
in an extreme end portion of said channel. 

25. An ultrasonic diagnosis and treatment system ac- 
cording to claim 22, 

wherein an insertion amount measuring means (58) 
for measuring the amount of insertion of said oper- 
ation means into said operation means guide is pro- 
vided on least one of said operation means guide 
and said operation means guided by said operation 
means guide to enable said operation means to be 
inserted by a predetermined amount. 

26. An ultrasonic diagnosis and treatment system ac- 
cording to claim 1 , 

wherein operation means guide is formed so as to 
include at least one of a guide groove and a guide 
hole which is provided in an extreme end portion of 
said tube and into which a portion of said operation 
means inserted into the body cavity separately of 
said thin tube is fittingly inserted, whereby the ex- 
treme end portion of said operation means is set at 
a predetermined angle such as to extend toward the 
region observed by using the ultrasonic waves. 

27. An ultrasonic diagnosis and treatment system ac- 
cording to claim 1, 

wherein said operation means guide has: 

a directional member for setting the extreme 
end portion of said operation means at a pre- 
determined angle such that the extreme end 
portion of said operation means extends toward 
the region observed by using the ultrasonic 
waves; and 

projection amount measuring means provided 
on at least one of said operation means guide 
and said operation means guided by said oper- 
ation means guide to measure the amount of 
projection of said operation means relative to 
the position of one of said observing ultrasonic 
vibrator and said treating ultrasonic vibrator on 
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said thin tube. 

28. An ultrasonic diagnosis and treatment system ac- 
cording to claim 1 , 

5 wherein said tube is provided with a y ray detection 
means (114) having a directionality in the same di- 
rection as the direction in which the treating ultra- 
sonic waves are radiated from said treating ultra- 
sonic vibrator, and 

10 wherein the direction of a lesion part is detected by 
detecting, by said y ray detection means, yraysfrom 
a tumor collecting radioactive material dispensed in 
the body. 

15 

Patentanspriiche 

1. Ultraschall-Diagnose- und -Behandlungssystem 
zum Durchfuhren von Beobachtungs- und Behand- 

20 iungsvorgangen unterVerwendung von Ultraschall- 
wellen, wobei das System ein Rohr (2A) aufweist, 
das in der Lage ist, in eine Korperhohle eingefuhrt 
zu werden, wobei das Rohr (2A) an seinem auBer- 
sten Ende einen Beobachtungs-Ultraschallschwin- 

25 ger (24) zum Emittieren von Ultraschallwellen zur 
Beobachtung und einen Behandlungs-Ultraschall- 
schwinger (20a, 20b) zum Emittieren von starkeren 
Ultraschallwellen zur Behandlung aufweist; 

ein Arbeitsmittel (60, 69) zum Durchfuhren ei- 

so nes anderen Vorgangs als des Behandlungsvor- 
gangs unter Verwendung der Ultraschallwellen zu- 
mindest in einem Bereich (28), der unter Verwen- 
dung der Ultraschallwellen beobachtet wird; und 
eine Arbeitsmittelfuhrung (51), die am Rohr 

35 (2A) vorgesehen ist, urn zu ermoglichen, daf3 das 
Arbeitsmittel (60, 69) den Bereich (28) erreicht, der 
unter Verwendung der Ultraschallwellen beobach- 
tet wird; 

dadurch gekennzeichnet, daB 

40 die Arbeitsmittelfuhrung (51) ein Mittel zum 

Punktieren des Bereichs (28) umfaBt. 

2. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 1 , dadurch gekennzeichnet, daB 

45 

- das Rohr (2A) auch ein optisches Beobach- 
tungsmittel (19, 33) zum Erhalten eines opti- 
schen Bildes eines beobachteten Teils auf- 
weist, 

5 ° - das Arbeitsmittel (60, 69) zum Durchfuhren ei- 
nes anderen Vorgangs als des Behandlungs- 
vorgangs die Ultraschallwellen in zumindest ei- 
nem des unterVerwendung der Ultraschallwel- 
len beobachteten Bereichs und des optisch be- 

> 5 obachteten Teils verwendet, und 

- die Arbeitsmittelfuhrung (51 ) zusatzlich den op- 
tisch beobachteten Teil erreicht. 
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Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 1 , 

wobei das Arbeitsmittel (60, 69) ein unterstut- 
zendes Arbeitsmittel zum Durchfuhren eines ande- 
ren Vorgangs als des Behandlungsvorgangs unter s 
Verwendung der Ultraschailwellen umfaBt, urn den 
Behandlungsvorgang unter Verwendung der Ultra- 
schailwellen zumindest in einem Behandlungsziel- 
teil, einschlieBlich des Bereichs (28), derunter Ver- 
wendung der Ultraschailwellen beobachtet wird, zu '0 
unterstutzen. 

Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 1 , 

wobei das Arbeitsmittel (60, 69) ein Behand- '5 
lungsvorgangsmittel zum Durchfiihren eines ande- 
ren Behandlungsvorgangs als des Behandlungs- 
vorgangs unter Verwendung der Ultraschailwellen 
in Zusammenhang mit dem Behandlungsvorgang 
unter Verwendung der Ultraschailwellen zumindest 20 
in einem Behandlungszielteil, einschlieBlich des 
unter Verwendung der Ultraschailwellen beobach- 
teten Bereichs (28), umfaBt. 

Ultraschall-Diagnose- und -Behandlungssystem 25 
nach Anspruch 4, 

wobei die Arbeitsmittelfuhrung eine Fiih- 
rungsnadel (51) mit einem hohlen Fuhrungsrohr 
und eine Behandlungssonde (60, 69), die durch die 
Fuhrungsnadel hindurchgefuhrt ist und von einem 30 
auBersten Ende der Fuhrungsnadel hervorsteht, 
urn einen Behandlungsvorgang durchzufuhren, 
umfaBt. 

Ultraschall-Diagnose- und -Behandlungssystem 35 
nach einem der Anspruche 4 oder 5, 

wobei das Behandlungsvorgangsmittel eine 
Mikrowellenschwingersonde (60) zum Emittieren 
von Laserlicht auf den Behandlungszielteil umfaBt, 
urn einen Behandlungsvorgang durchzufuhren. 40 

Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der Anspruche 4 oder 5, 

wobei das Behandlungsvorgangsmittel eine 
Lasersonde (69) zum Emittieren von Laserlicht auf 45 
den Behandlungszielteil umfaBt, urn einen Behand- 
lungsvorgang durchzufuhren. 

Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der Anspruche 4 oder 5, so 

wobei das Behandlungsvorgangsmittel ein 
Kiihlmittel zum Kiihlen des Behandlungszielteils 
umfaBt, urn einen Gefrierbehandlungsvorgang 
durchzufuhren. 

55 

Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der Anspruche 4 oder 5, 

wobei das Behandlungsvorgangsmittel ein 



Heizmittel zum Erhitzen des Behandlungszielteils 
umfaBt, urn einen Behandlungsvorgang durchzu- 
fuhren. 

10. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 9, 

wobei das Heizmittel eine Hochfrequenz- 
strom-Sonde zum Durchfiihren einer Behandlung 
des Kauterisierens und Verfestigens eines organi- 
schen Gewebes durch Hochfrequenzstrom umfaBt. 

11. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 9, 

wobei das Heizmittel eine Mikrowellensonde 
(60) zum Durchfuhren einer Behandlung des Erhit- 
zens, Kauterisierens und Verfestigens eines orga- 
nischen Gewebes durch elektromagnetische Mikro- 
wellen umfaBt. 

12. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 9, 

wobei das Heizmittel eine elektromagneti- 
sche Radiofrequenzwellen-Sonde zum Durchfiih- 
ren einer Behandlung des Erhitzens, Kauterisie- 
rens und Verfestigens von organischem Gewebe 
durch elektromagnetische Radiofrequenzwellen 
umfaBt. 

13. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 9, 

wobei das Heizmittel eine Heizsonde mit ei- 
nem Heizmittel zum Durchfuhren einer Behandlung 
des Erhitzens und Kauterisierens von organischem 
Gewebe umfaBt. 

14. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 3, 

wobei das unterstOtzende Arbeitsmittel ein 
Mittel zum Erfassen einer im Korperinneren liegen- 
den Information zum Erfassen oder Uberwachen ei- 
ner Information in einem inneren Korperbereich in 
der Nahe des Behandlungszielteils umfaBt. 

15. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 14, 

wobei das Mittel zum Erfassen einer im Kor- 
perinneren liegenden Information eineTemperatur- 
fuhlsonde (89) zum Erfassen der Temperatur des 
Behandlungszielteils umfaBt. 

16. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 14, 

wobei das Mittel zum Erfassen einer im Kor- 
perinneren liegenden Information eineSchalldruck- 
Erfassungssonde (95) zum Erfassen des Schall- 
drucks an dem Behandlungszielteil umfaBt. 

17. Ultraschall-Diagnose- und -Behandlungssystem 
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nach Anspruch 3, 

wobei das unterstutzende Arbeitsmittel ein 
Gewebenahmemittel (122, 25) zum Nehmen von 
organischem Gewebe in der Nahe des Behand- 
lungszielteils umfaBt. 

18. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 3, 

wobei das unterstutzende Arbeitsmittel ein 
Medikamenteninjektionsmittel (101) mit einer Medi- 
kamenteninjektionsnadel zum Injizieren eines Me- 
dikaments in den Korper umfaBt. 

19. Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der Anspruche 1 bis 18, 

wobei das Rohr (2A) einen Hauptteil aufweist, 
deraus einem biegsamen rohrenformigen Element 
ausgebildet ist, 

20. Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der Anspruche 1 bis 18, 

wobei das Rohr (2A) einen Hauptteil aufweist, 
der aus einem harten rohrenformigen Element aus- 
gebildet ist. 

21. Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der Anspruche 1 bis 20, 

wobei das Rohr (2A) einen sich kriimmenden 
Teil aufweist, der in der Lage ist, gekrummt zu wer- 
den. 

22. Ultraschall-Diagnose- und -Behandlungssystem 
nach einem der vorangehenden Anspruche, 

wobei die Arbeitsmittelfiihrung einen Kanal 
(13) enthalt, der in dem Rohr (2A) ais Einfuhrungs- 
durchgang ausgebildet ist, durch welchen das Ar- 
beitsmittel hindurchgefuhrt ist, wobei ein auBerster 
Endteil des Arbeitsmittels auf einen vorbestimmten 
Winkel eingestellt wird, so daB er sich in den Be- 
reich erstreckt, der unter Verwendung der Ultra- 
schallwellen beobachtet wird. 

23. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 22, 

wobei die Arbeitsmittelfiihrung den auBersten 
Endteil des Arbeitsmittels auf einen vorbestimmten 
Winkel einstellt, so daB sich der auBerste Endteil 
des Arbeitsmittels zu einem Konvergenzpunkt 
(23a), an dem die von dem Behandlungs-Ultra- 
schallschwinger emittierten Behandlungs-Ultra- 
schallwellen zusammenlaufen, oder zu einem 
Punkt in der Nahe des Konvergenzpunkts erstreckt. 

24. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 22, 

wobei eine Anhebungsbasis (42) zum Anhe- 
ben des auBersten Endteils des Arbeitsmittels, so 
daB der auBerste Endteil des Arbeitsmittels in die 



Richtung im vorbestimmten Winkel gewandt ist, in 
einem auBersten Endteil des Kanals ausgebildet 
ist. 

s 25. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 22, 

wobei ein EinfuhrungsausmaB-MeBmittel 
(58) zum Messen des AusmaBes der Einfuhrung 
des Arbeitsmittels in die Arbeitsmittelfuhrung an zu- 

'o mindest einem der Arbeitsmittelfuhrung und des Ar- 
beitsmittels, das durch die Arbeitsmittelfuhrung ge- 
fuhrt wird, vorgesehen ist, urn zu ermoglichen, daB 
das Arbeitsmittel urn ein vorbestimmtes AusmaB 
eingefuhrt wird. 

15 

26. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 1 , 

wobei die Arbeitsmittelfuhrung so ausgebildet 
ist, daB sie zumindest eines von einer Fuhrungsnut 

20 und einem Fuhrungsloch umfaBt, die/das in einem 
auBersten Endteil des Rohrs vorgesehen ist und in 
die/das ein Teil des Arbeitsmittels, das in die Kor- 
perhohleeingefiihrtwird.separatvomdunnen Rohr 
passend eingesetzt ist, wobei der auBerste Endteil 

25 des Arbeitsmittels auf einen vorbestimmten Winkel 
eingestellt wird, urn sich in Richtung des unter Ver- 
wendung der Ultraschallwellen beobachteten Be- 
reichs zu erstrecken. 

30 27. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 1 , 

wobei die Arbeitsmittelfuhrung aufweist: 

ein RichtelementzumEinstellen des auBersten 
35 Endteils des Arbeitsmittels auf einen vorbe- 

stimmten Winkel, so daB der auBerste Endteil 
des Arbeitsmittels sich in Richtung des unter 
Verwendung der Ultraschallwellen beobachte- 
ten Bereichs erstreckt: und 
40 ein ProjektionsausmaB-MeBmittel, das an zu- 

mindest einer der Arbeitsmittelfuhrung und des 
Arbeitsmittels, das durch die Arbeitsmittelfiih- 
rung gefiihrt wird, vorgesehen ist, urn das Aus- 
maB der Projektion des Arbeitsmittels relativ 
45 zur Position von einem des Beobachtungs-UI- 

traschallschwingers und des Behandlungs-UI- 
traschallschwingers an dem dunnen Rohr zu 
messen. 

50 28. Ultraschall-Diagnose- und -Behandlungssystem 
nach Anspruch 1 , 

wobei das Rohr mit einem 7-Strahlen-Erfas- 
sungsmittel (114) mit einer Richtungsabhangigkeit 
in derselben Richtung wie der Richtung, in der die 

ss Behandlungs-Ultraschallwellen aus dem Behand- 
lungs-Ultraschallschwinger ausgestrahlt werden, 
versehen ist, und wobei die Richtung eines Lasi- 
onsteils durch Erfassen von y-Strahlen von einem 
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Tumor durch das y-Strahlen-Erfassungsmittel er- 
faBt wird, welcherradioaktives Material ansammelt, 
das in den Korper abgegeben wird. 



Revendications 

1 . Systeme de diagnostic et de traitement par ultra- 
sons destine a executer des operations d'observa- 
tion et de traitement utilisant des ondes ultrasono- 
res, ledit systeme comportant un tube (2A) pouvant 
etre insere dans une cavite du corps, ledit tube (2A) 
comportant au niveau de son ultime extremite un 
vibrateur a ultrasons d'observation (24) destine a 
emettre des ondes ultrasonores en vue d'une ob- 
servation et un vibrateur a ultrasons de traitement 
(20a, 20b) destine a emettre des ondes ultrasono- 
res plus fortes en vue d'un traitement, 

un moyen d'intervention (60, 69) destine a 
executer une operation autre que ('operation de trai- 
tement utilisant les ondes ultrasonores au moins 
sur une region (28) observee en utilisant les ondes 
ultrasonores, et 

un guide de moyen d'intervention (51) dispo- 
se sur ledit tube (2A) afin de permettre que ledit 
moyen d'intervention (60, 69) atteigne la region (28) 
observee en utilisant les ondes ultrasonores, 
caracterise en ce que 

ledit guide de moyen d'intervention (51) com- 
prend un moyen en vue d'une ponction de la region 
(28). 

2. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 1 , caracterise en ce 
que 

ledit tube (2A) comporte egalement un moyen 
d'observation optique (1 9, 33) destine a obtenir 
une image optique d'une partie observee, 
- ledit moyen d'intervention (60, 69) destine a 
executer une operation autre que I'operation de 
traitement utilise des ondes ultrasonores sur au 
moins I'une de la region observee en utilisant 
les ondes ultrasonores et de la partie observee 
optiquement, et 

ledit guide de moyen d'intervention (51 ) atteint 
en outre la partie observee optiquement. 

3. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 1 , 

dans lequel ledit moyen d'intervention (60, 
69) comprend un moyen d'assistance d'intervention 
destine a executer une operation autre que I'opera- 
tion de traitement utilisant les ondes ultrasonores 
afin d'assister I'operation de traitement utilisant les 
ondes ultrasonores au moins dans une partie cible 
de traitement comprenant la region (28) observee 
par I'utilisation des ondes ultrasonores. 



4. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 1 , 

dans lequel ledit moyen d'intervention (60, 
69) comprend un moyen d'intervention de traite- 

s ment destine a executer une operation de traite- 
ment autre que I'operation de traitement utilisant les 
ondes ultrasonores en association avec I'operation 
de traitement utilisant les ondes ultrasonores au 
moins dans une partie cible de traitement compre- 

>o nant la region (28) observee en utilisant les ondes 
ultrasonores. 

5. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 4, 

15 dans lequel ledit guide de moyen d'interven- 

tion comprend une aiguille de guidage (51 ) compor- 
tant un tube de guidage creux, et une sonde de trai- 
tement (60, 69) passee a travers ladite aiguille de 
guidage et faisant saillie depuis une ultime extremi- 

20 te de ladite aiguille de guidage afin d'executer I'ope- 
ration de traitement. 

6. Systeme de diagnostic et de traitement par ultra- 
sons selon I'une quelconque des revendications 4 

25 ou 5, 

dans lequel ledit moyen d'intervention de trai- 
tement comprend une sonde de vibrateur hyperfre- 
quence (60) destinee a emettre de la lumiere laser 
vers ladite partie cible de traitement afin d'executer 
3 o I'operation de traitement. 

7. Systeme de diagnostic et de traitement a ultrasons 
selon I'une quelconque des revendications 4 ou 5, 

dans lequel ledit moyen d'intervention de trai- 
35 tement comprend une sonde laser (69) destinee a 
emettre de la lumiere laser vers ladite partie cible 
de traitement afin d'executer I'operation de traite- 
ment. 

40 8. Systeme de diagnostic et de traitement par ultra- 
sons selon I'une quelconque des revendications 4 
ou 5, 

dans lequel ledit moyen d'intervention de trai- 
tement comprend un moyen de refroidissement 
45 destine a refroidir ladite partie cible de traitement 
afin d'executer une operation de traitement par con- 
gelation. 

9. Systeme de diagnostic et de traitement par ultra- 
50 sons selon I'une quelconque des revendications 4 

ou5, 

dans lequel ledit moyen d'intervention de trai- 
tement comprend un moyen de chauffage destine 
a chauffer ladite partie cible de traitement afin 
55 d'executer une operation de traitement. 

10. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 9, 
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dans lequel ledit moyen de chauffage com- 
prend une sonde a courant haute frequence desti- 
nee a realiser un traitement de cauterisation et de 
solidification d'un tissu organique par courant a 
haute frequence. 5 

11. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 9, 

dans lequel ledit moyen de chauffage com- 
prend une sonde hyperfrequence (60) destinee a 10 
realiser un traitement de chauffage, de cauterisa- 
tion et de solidification d'un tissu organique par des 
ondes electromagnetiques hyperfrequence. 

12. Systeme de diagnostic et de traitement par ultra- '5 
sons selon la revendication 9, 

dans lequel ledit moyen de chauffage comprend 
une sonde a ondes electromagnetiques a haute fre- 
quence destinee a realiser un traitement de chauf- 
fage, de cauterisation et de solidification d'un tissu 20 
organique par des ondes electromagnetiques a 
haute frequence. 

13. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 9, 25 

dans lequel ledit moyen de chauffage com- 
prend une sonde de chauffage comportant un 
moyen de chauffage destine a realiser un traitement 
de chauffage et de cauterisation d'un tissu organi- 
que. 

14. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 3, 

dans lequel ledit moyen d'assistance d'inter- 
vention comprend un moyen de detection confor- 
mations intracorporelles destine a detecter ou a 
surveiller des informations sur une region interne 
du corps a proximite de ladite partie cible de traite- 
ment. 

15. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 14, 

dans lequel ledit moyen de detection d'infor- 
mations intracorporelles comprend une sonde de 
detection de temperature (89) destinee a detecter 
la temperature de ladite partie cible de traitement. 

16. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 14. 

dans lequel ledit moyen de detection d'infor- 
mations intracorporelles comprend une sonde de 
detection de pression sonore (95) destinee a detec- 
ter la pression sonore au niveau de ladite partie ci- 
ble de traitement. 

17. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 3, 

dans lequel ledit moyen d'assistance d'inter- 



vention comprend un moyen de prelevement de tis- 
su (122, 25) destine a prelever un tissu organique 
a proximite de ladite partie cible de traitement. 

18. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 3, 

dans lequel ledit moyen d'assistance d'inter- 
vention comprend un moyen d'injection de medica- 
ment (101) comprenant une aiguille d'injection de 
medicament destinee a injecter un medicament 
dans le corps. 

19. Systeme de diagnostic et de traitement par ultra- 
sons selon I'une quelconque des revendications 1 
a 1 8, dans lequel ledit tube (2A) comporte une par- 
tie principale formee d'un element tubulaire souple. 

20. Systeme de diagnostic et de traitement par ultra- 
sons selon I'une quelconque des revendications 1 
a 18, 

dans lequel ledit tube (2A) comporte une par- 
tie principale formee d'un element tubulaire rigide. 

21. Systeme de diagnostic et de traitement par ultra- 
sons selon I'une quelconque des revendications I a 
20, 

dans lequel ledit tube (2A) comporte une par- 
tie de courbure pouvant etre incurvee. 

22. Systeme de diagnostic et de traitement par ultra- 
sons selon I'une quelconque des revendications 
precedentes, 

dans lequel ledit guide de moyen d'interven- 
tion comprend un canal (13) forme dans ledit tube 
(2A) en tant que passage d'insertion au travers du- 
quel le moyen d'intervention est passe, d'ou il resul- 
te qu'une partie d'ultime extremite du moyen d'in- 
tervention est reglee selon un angle predetermine 
de facon a s'etendre vers la region observee en uti- 
lisant I os ondes uitrasonores. 

23. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 22, 

dans lequel ledit guide de moyen d'interven- 
tion etablit la partie d'ultime extremite dudit moyen 
d'intervention a un angle predetermine de sorte que 
la partie d'ultime extremite dudit moyen d'interven- 
tion s'etend vers un point de convergence (23a) au 
niveau duquel les ondes uitrasonores de traitement 
emises apartirdudit vibrateura ultrasons de traite- 
ment sont mises a converger ou vers un point a 
proximite dudit point de convergence. 

24. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 22, 

dans lequel une base d'elevation (42) desti- 
nee a elever la partie d'ultime extremite dudit moyen 
d'intervention de sorte que la partie d'ultime extre- 
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mite dudit moyen d'intervention soit orientee dans bue dans le corps, 

la direction a Tangle predetermine, estformee dans 
une partie d'ultime extremite dudit canal. 

25. Systeme de diagnostic et de traitement par ultra- 5 
sons selon la revendication 22, 

dans lequel un moyen de mesure detaux d'in- 
sertion (58) destine a mesurer le taux d'insertion du- 
dit moyen d'intervention dans ledit guide de moyen 
d'intervention est prevu sur au moins I'un dudit gui- 10 
de de moyen d'intervention et dudit moyen d'inter- 
vention guide par ledit guide de moyen d'interven- 
tion afin de permettre que ledit moyen d'intervention 
soit insere d'un taux predetermine. 

15 

26. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 1 , 

dans lequel le guide de moyen d'intervention 
est forme defacon a inclure au moins I'un parmi une 
rainure de guidage et un trou de guidage qui est 20 
prevu dans une partie d'ultime extremite dudit tube 
et ou une partie dudit moyen d'intervention insere 
dans la cavite de corps separement dudit tube min- 
ce est inseree de maniere adaptee, d'ou il resulte 
que la partie d'ultime extremite dudit moyen d'inter- 25 
vention est etablie selon un angle predetermine de 
facon a s'etendre en direction de la region observee 
en utilisant les ondes ultrasonores. 

27. Systeme de diagnostic et de traitement par ultra- so 
sons selon la revendication 1 , dans lequel ledit gui- 
de de moyen d'intervention comporte 

un element directionnel destine a regler la 
partie d'ultime extremite dudit moyen d'intervention 
selon un angle predetermine de sorte que la partie 35 
d'ultime extremite dudit moyen d'intervention 
s'etend en direction de la region observee en utili- 
sant les ondes ultrasonores, et 

un moyen de mesure de taux de depasse- 
ment prevu sur au moins I'un dudit guide de moyen 40 
d'intervention et dudit moyen d'intervention guide 
par ledit guide de moyen d'intervention afin de me- 
surer le taux de depassement dudit moyen d'inter- 
vention par rapport a la position de I'un dudit vibra- 
teur a ultrasons d'observation et dudit vibrateur a 45 
ultrasons de traitement sur ledit tube mince. 



28. Systeme de diagnostic et de traitement par ultra- 
sons selon la revendication 1 , 

dans lequel ledit tube est muni d'un moyen de so 
detection de rayons y (114) presentant une directi- 
vite dans la meme direction que la direction dans 
laquelle les ondes ultrasonores de traitement sont 
rayonnees a partir dudit vibrateur a ultrasons de 
traitement, et dans lequel la direction d'une partie 55 
de lesion est detectee en detectant, par ledit moyen 
de detection de rayons y, des rayons y provenant 
d'une tumeur recueillant un produit radioactif distri- 
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